Attorney Docket No. 1 293.1 927 
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re Patent Application of: ' 
Wook-yeon Hwang, et al. 

Application No.: TO BE ASSIGNED Group Art Unit: TO BE ASSIGNED 

Filed: October 1 5, 2003 Examiner: 

For: METHOD OF AUTOMATICALLY OPTIMIZING WRITING ON OPTICAL RECORDING 
MEDIUM AND OPTICAL RECORDING/REPRODUCING APPARATUS FOR 
PERFORMING THE SAME 

SUBMISSION OF CERTIFIED COPY OF PRIOR FOREIGN 
APPLICATION IN ACCORDANCE 
WITH THE REQUIREMENTS OF 37 C.F.R. S 1.55 

Commissioner for Patents 
PO Box 1450 

Alexandria, VA 22313-1450 
Sir: 

In accordance with the provisions of 37 C.F.R. § 1.55, the applicant(s) submit(s) herewith 
a certified copy of the following foreign application: 

Korean Patent Application No(s). 2002-66574 

Filed: October 30, 2002 

It is respectfully requested that the applicant(s) be given the benefit of the foreign filing 
date(s) as evidenced by the certified papers attached hereto, in accordance with the 
requirements of 35 U.S.C. § 1 1 9. ./ 

Respectfully submitted, 
STAAS&JHALSEYyj^ 

Date: October 15. 2003 




1201 New York Ave, N.W., Suite 700 
Washington, D.C. 20005 
Telephone: (202)434-1500 
Facsimile: (202)434-1501 



Gene M. Garner II 
Registration No. 34,172 




This is to certify that the following application annexed hereto 
is a true copy from the records of the Korean Intellectual 
Property Office. 



m §J 2 S : 10-2002-0066574 
Application Number 

§ gj t3 M Si : 20021* 101! 30SJ 
Date of Application 0CT 30 • 2002 



m S! 21 : &££!X^*JslAh 

Applicant (s) SAMSUNG ELECTRON I CS CO LTD . 




1020020066574 



2003/6/4 



0004 

[fllSSIXU 2002.10.30 

H04N 

[ = g^SS) Optimum writing method of optical recording medium 

automat ical ly and opt ical recording/reproducing 
apparatus of performing the same 

[§§)] ^SJAi 

1-1998-104271-3 

[CHBieil 

01 9 H 

[□EieiSH] 9-1998-000334-6 
[SlrSISS^eis] 1999-009556-9 

[CH£|o]3H] 9-1999-000227-4 
[St^gjf^SS] 2000-002816-9 

[£J9£| S^S^I] HWANG ,Wook Yeon 

r^&JM^S2] 750413-1574517 

476-822 

[.^^1 gfSS ^AHS P)^2d| 65-2 

[^3] KR 

[3 92| S^S^Il AHN.Yong Jin 

[^SJM^SiS] 630329-1036817 



38-1 



1020020066574 



2003/6/4 



137-130 

MmmmM m^=? &D\m ^o\um lose 140m 154-2 
i^m kr 

[&g°J S^aZM] OTSUKA.Tatsuhiro 

[3^1 ^£!A| ^EL^CUOHI^ 18S 205s 

[^3] JP 

9^331] ' PARK, In Sik 

[^ D Ji^as] 570925-1093520 

442-470 

^SAI ihg^ S§§ 615§ 801 s 

KR 

EISI . 01 § 

n (en cH£iej 
oi5H9 (ei) 

[^Igi^S] 20 £ 29,000 S 

[^tliSS] 16 S 16,000 S 

0 2 OS! 
[^AFS^g] OS OS! 

45,000 S 

[S¥A|#3 1. fi^AH- SA||AH(£S)_1S 



38-2 



1020020066574 #^ ^7}: 2003/6/4 

33 7}^ ^3 A]^ 71^1-Jl, 71^- 2flB4o] 71-1=- 5} # 71^ 

nfl^^E-l <^^# jn^tb B^HH ^^^^ *H4§ ^1Jl3 #^-8: 

^-*1H 71^- ^3*Rr CI] , 7fl^ Aljrcq a7lS o}-g-*H 71^-ofl ^Atb 

71^ sfl€^r 7|-^o.S. ^^S)-*Vc|-. 
H 1 
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# 71^- 7)^ s^Sr ^ ^ oji- ^t}^ # 71^-/71]^ ^{Optimum 

writing method of optical recording medium automatically and optical 
recording/reproducing apparatus of performing the same} 

£ 2^r 4l7l 3^ ^ "o^* ^^^>7l ^tb 

i 3^ ^3 71^- mi £3 u o^* ^^^>7l JE*t, 

51 4^r wl-ol^i ^ ^ wj.^^. ^rg^l 5L^, 

£ 5fe 3S^o]eflols( cross -erase)< : Hl ^Itr *1 ( j itter)* ^t}7] ^tr 3^, 
£ 7^ -g- ^ x}4=- ufEj-iflfe 71^- 3fl^ Jli dT2ofl n}^ 

7i^- « 33* ^^*}7l W 

dTlofl ttj-s. 7 )3. Hflf* -t^^>7l ^tf 

OJ ^Ofl CCf^ Jl#J£, 

38-4 



1020020066574 #3 2003/6/4 

^^8- # nfl*^ 2)^ 5^ ^-0>ofl 3 if-*} 7 r ^O_ jiL # 71 

#2fl^ # 7]^- nfl^l^ 7)^ 2$q$- DVD-RAM(Digi tal Versatile 

Disc-Random Access MemoryH] *}-g-£]^ 71^- 2^5)- « 0 >^o] ^^7^ 9X9X^-^ 
a *fl*fl^ ^ «<HH "^(nucleation dominant)^ 1 ?} ^-^r^ ^°l^^f. a^r 

^^-(Fast growth) U G V ^* *fl^*r±L 9X^r CD-RW(Compact Disc Rewritable), DVD-RW -f-^ 

333?" y c^£r <£B^ 

#eflo^ 7l s. 333. ofls.^.'*!^ 6 )!^ #31 tr ^*fl ^fl W0 

2001/11614^1^ #o> ^ ^ ol-g-*V Jfltf °m 

bJ ofl^l^- PLLCPhase Lock Loop) <H)*lsj ^ ^H-i- ofle] ^#tr*=r. 
^ *fl^Kr 3f^* £4*11*1 ^ ^r°l7> 3^*1 7> 2]^ o) 7 |s. 5g>~ ^4 40) = 
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Z£^-&\5L 5£tf. o) sg^S. t£^ <%*)M. JE^r ^ , 

#Hfl<2] 71^- £)33J- «<H^ l^g- <^]SAi, ^ ^- 7 fl «13L 2000-251256^^ » 

-g-tb 714 3^^^ 7]s. 7fl^s>^ eflole 7 ]. ^3 ^ 7 }^. ^ 

$] Pw^f ^ ^ Pe^l ul(aH ^Aj^E^^^o] p w /p e ^ <a^)# ^e] 

^l^r i- ^«foL, 4€^r °l-g-*lH n T(«lH #3 )« 7l^-*>JL, n+2 

^eJM 71^- ^^34- IE £)-€■ <fe*l, "New Method of Calibrating 

Adaptive Writing Pulses for DVD-RAM 4.7 GB Drive", JJAPVol. 40(2001) 1694 -1697 
..ofl^r ^±.&*\^ : 7l^h8r ^sWb a o^ol 7flAls)o] 014. ^, ^ .7l> ^ 
1- ^ ^1 i^l He] (asymmetry) iL^d ^^-S. ^^Srtr <H1 
*1 , ^ 71^- ^^1^ ^ «l*f| €^ nfxl^- A]2E t >4, °1 7l^# n>HSf 

^ 71^- tr ^ ^^^>J1, 7fl^ Ajjro] ^Ei# <S^H *1 Hi 7} ^£.$-5)^ 7)^ fif 

3] ^^*>^ IH^ DVD-RAM Er<yo] npfl^- SE^V, ^sfl 

aflfe 71^- ^^A] ^Al^B^S] SlO^u} ^A^>^ tt^^o] ^ ^SSl^O.M- O]^ 
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*lSr 71^- f-^g ^ofl ^7} m. 9X^ 71^ A] o>7)£l^ fU^o^o^ SE^ 71^- 

<i7> tc^M, ^H£r ^afl^l °\^\^ -H^r # 

71^- nfl^H 31^ 7l^-# 2)35H*Rr W$ ^ # ^/^ # 

*1* *fl^*Kr 31 5At|.. 

7f^S. 333-*Kr Wj-^ ^ o]l- # 7lS./7fl^ ^1^>^ 31 ol 

<19> ^- S ^-^^r CD, DVD ^ <^e}- jn^s-ti^a.^ 7l4 

<20> ]£ Cf^ -^3£r 2] SSI <a^3}Sq- Al^jSl ^ ^ ^fl 7] 

2^ 71^- S)3SH1 °l-g-*>^ ^ °1« ^*3*Kr # 71^-/^^ ^1# *)1 
^Kr 31 

<2i> ^ ee cfs- -=-3^ c^ahihsI SL^4 *1e1 o>qel- aijto} 

371 °l-g-*M 4^-^^ sMqs}- 7m sflBioi 33 71-1=- #o>qi^ « 0 v^ 
^ °1* ^*Rr ^ 7l^-/7fl^ ^1» *fl^Rr 31 oicf. 
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<22> i^ofl r^Bf, ^-71^ 4^ # 71-1=- nfl^o^ 7 |jj. ^S^Kr ofl ol 

cH^i: (a) a^ 714 s«€* h^HI 7l4*Kr ^-Tjl; ^ (b) #7) a] 

^ 71^- ^€°1 714^ % 714 ^UM^ o]^ H^^l JIB^ ^ H^Hl 

/■i zfl^sife *fl*3 Aijro} ^^-g; #4*IH 714 s^l^- ^*Rr 5L^m 7>^ 

714 ^^sj- ^IH s]*fl 

<23> ^>7l (a) #3HHtt RLL(1,7) A>-g-Al A} 1g 714 Sfl^-g; 2} # T ( T ^ tilH^l 

^7l)<2l- 5T^ 2711 ZL olAj-o) T o| ^^-o,^ ofa.^ ^2)1 S\o] ol^ 3flH# 

^ 7l4*>^ ^Ol U>^^>cf. 
<24> iE*V, aJ- 7 J ( a ) #7]HH^ RLL(2,10) -2— Aj-g-Al a^ 714 6T 

' 5] 2711 £E^r ZL olAj-o^ ? cq s^-o.^ p> 3 ^ iSlH^S. £lol ol^ ol-g-^o^ Al 

% 714* ^ *W W^^tf. • " 
<^5> Aj-7] ( b ) ^TfloflA^ ^-71 Al^ 7 1 4 31 ^1 ^ ^ISi^ 3.711- o]^}c^ 7 ] 

4<^1 5|33^Rr M* l^*Kr 3°1 H>^*>Cl-. 

<26> Aj-7l (b) ^HH^ ^-71 A] ^ 7l 4 ^^l tfl *fl Aj^o) 37] # ol -g-^-<^ 7 1 

4 ^*Rr 3°1 a>^^cf. 

<27> Aj- 7 1 ( b ) C^HH^ Aj-71 ^ ^ 7 1 4 ^ *J ^IJl^ <H*HlB^3Mr °1 

-g-^H 714 ^€-ir ^*WKr STd-fr ^*Hr ^ol w>^^. 

<28> Aj-71 (b) ^HH^r Aj-71 7l 4 3l€ °fl tfl t!" *lH ^1^^ *1 3 °1 

714 %<>} «>^W. 
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<29> £ % 7 ]JL nfl^o} A^ 7 14* -f-Sfl 7l4°fl ^*Rr «o V 

^1 Sa^i: (a) 4^ a^ 7 14 2flH^ 4^ B^l 7l4*Kr #31; ^ (b) #7l a] 

M 71^- 2fl^o} 71^-51 # 714 Dfl^sLJfEi o]^ Eeflo| 714 ^ ^ «V B 

^ 714 ^^1 ^T<8€^. 

<30> Aj-7l HJ-^ ^ (c) ^. 7l (b) c^o^ g^o] Sj-^S-g; ^f^JI, Al 

M 714 zflU* 714^ #31, (d) #7l ai^ 714 714^ % 714 °ti*ti» *W 

*M 31^3 ^l-£-l 3l^Rr #31; (e) #71 3H #JL<3 3.711- ol-g-^ 714 Sfl^ 

* ^*Kr #3m ci ^-g-tbci-. 

<31> #71 (f) #71 3H Aljrcq OlAHBSlSM- °}-%-*}^ 714 Sfl^# ^*Rr 

#71 ^^^r (g) #71 7.fl^ Al^^ ^E^-g. ol-g-*>^ . 7 ]s. ^b}^ cjTfl 
1- cl S^rf. 

<33> S*)., «Vt^^ ^ 714 <«^1 7141: ^ 714 "J" 1 ^ 

&<>H: (a) ±%4\ Al^ 7l4 3fl€^- 714^ #31; (b) #7l a^ 7 14 714 
^ # 714 D H^1« 31 31^ 31^*}^ #31; ^ (c) #7l 3H #ji<3 a.7l 

1- <3-g-*H 714 3m -I- ^*Rr #311- 5L^Rr aI-^ 714 2)^^- w o Vl ?Hl sl*« 

< 34> #71 » 0 >^£- (d) #71 7fl^ Ajjro} OIAHIB^^ ol^>c^ 714 n^Sr ^fjRr 

#311- 3 3L##tK 
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<35> #71 (e) ^7} Ajjro} 714 sfllgo. ^Tjl 

<36> i^o} «.o>oH tr}-sig 7)^- 3fl^-i; ^>i4 SEtt H °1^ 4^ 

^ H^l 7}^*}JL, #71 # 714 i^li^E] o]^ Eeljo] Jl^t!: ^ 

oflAi T^S}^ rf<y & T-fl^ A]^ #7l 7fl^ ^Jro} a 7ll- 3#SRr *fll ^# 

^ #71 Tfl^ Ajjro} 3.71 # °l-§-*H 2} Sj-o^o. Aj^Efl SEfslf 

<37> #71 #71 *)3L2) <H^HlB^» £#*Kr *fl2 ^ #7l *fl>$ 

<38> ol§> ; ^ W-S} ^3 W>^t!r ^^1 ^^*>7lS- 

<39> £ 1^ -g- ^6\] % 7l4/7fl^ #*1°1 o_j oflofl u}-g- ^-^-SLolcf. 

<40> £ iojl ^)oi^ ; ^^(pick-up) & RFCRadio Frequency) ^#-^-(110)^ # 7^ ufl 

<fe^ ^^3(100)^H1 31*13* 7l^>7lu|- cl^3.(100)^Hl 7)^& c^olEil- 7fl 
^tr^r. °1 & RF ^#^-(110)^ 714 -^-MB(lll)^- 7.fl^ -^-^^(112)1- i^fJl 

olcf. 71^- -ffMH(lll)^- 5fl Ol 7-1 ^-^^^(^Als) ^ j^f-Ei 2: A}51^ ^ # 

7^1 (£Al sl^l ^f-sfl 714 ^ns. ^iH.(100HHl ^^^fi, ttHH 

(112)tt tq^3(100)^^-Ei # ^7111- ^-5fl &7)*\9l Alii 

-31, #7l3£! A] Jr-^ °l-g-*H RF ^JlC^ 7fl^ ^\S.^JL 

<41> ^ ^ 7 )S. #^0. ^^^71 A^ej ^B#SK150)^ ^ 

*1 4^ ^l^ 714-i; ^Aj^-Cf. If 714 43 PW, 1§ ^ 4^ Pe, If W r °M^ 
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Pbw-I- i^tr WSCWrite Strategy) & APCCAutomat ic Power Control )^-( 160) °fl 
*$z§f>\<q 7}^ ^H(lll)t ^-n ^iH(lOO)^ EfliE 2T$J- 5T(Trr #3 

)# *rH2f ^H^S. e)<>| oi^ a]^ 71-1=- 2fl^(ol^> 2T+5T ^ 

?fl^Rr 2T^ ^<H1 ^ 5}-^7> ^133 T(^7l^i^ 5T)« °l-§-^r4. 

# T<H1 rfl*b # TS] wl(ratio)# M-^^ <H*HH3» ol-g-^7] aj a ) 
^HH^ 2T^ 5T1- S^-tr 3fl€^- ^r-B-^ 9X^. 

7]^€ 3B?« ^ 71^1 ^?_> B^l 71^-^ 71^- 3fl^* 

*fl^ 4^1^(112)1- zfl^l-jL, ^#^-(120)^ *fl^ -fKlH( 112)5.^ *fl 

48 € RF oj]|SH f s)rfl ^^r, ^ 313-2-5-^ 5T<H1 cfl*V RF 

^lacfl 3x)a.^(I5pp)^ ^H*ei (150)^1 . a]aei €-Bl-eKl50)Tr ofl 

1iH ^#^-(120)5.^ If ^l-(Pw, Pe, PbwHH 

I5pp^: 7l^A)7]Jl, 71-1=- s)-^ Pw, 4i7l Jij-^ Pe, HH^i Pbw^ 
7>^Al5<n ^ ofll- 1-<H Pbw=0.1mWS}- Pw=4.7mW5. Jl^^Jl, Pe=1.5mW~2.5mW ^^ifloflA] 

7>^*1-^^ A]^ 71^- Wj-Sf J2f^ AS. CfAl 71^-/^^^. ^ 

ISH 3#^-(120H] ^efl I5pp&-4 #B*si(150Hl 7)<>}£H oi^ a 

^ Pw, Pe, Pbw^H I5pp^2f wliE^ s^-g- tiV^oj ^cfl ^l-^-g. ^ a] 
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^ PeSM- ^7] s%$\3. ^^^>JL, v}%7}*]3. Pw, Pbw°ll tfl«fl>M5. ^ 

o. ^ ^3 71^ 33 4^1 # ^^W. 

33<2l ^l-CPw, Pe, Pbw)°l ^sl^ aI^ej ^-Hl-eKl50)^ 714 sfli|Hl cfltb 
^ 7l4-§- >^1*H4. ^ S$ 714 ^^tt ^.3! 714 M" 

El-^^ 714 4€ Tl, ^B)^^21 4-g; 14^^^ 714 ^€ -S-rii T2-§: 

5. JH^l-JL % *m €^5| Al^o] a1£e^|. i^El-ull^ 714 4^ -S-^i dTl# ^ 
*|*§*H 2T+5T 5fl^i* is] 7l4tb^. 714^1 2T+5T sfl€# ^HBe] % 

t^(140H ^1*11 ^^HlBel^ ^nfl^i 714 sfl€ ^(dTl)sl ^SM- 

^ Ml-ei(150)^ #^*VtK u o v ^-^-S. ^51 ^^S. dTl# 7>^a1^]^a-1 

2T+5T 7l4/7fl^ 3 *1^ €-Hl-ei(150)^ <H*HH5l ^#^-(140)^1^1 ^ 

#^ ^HiHsl^ oi^c^i oi^^oioi^ oiAHis^^azf tii^H ^Ai^iHel 

#0] nflo} dTl^g; ^?$S>\ dTlS ^tH}. dTlol ^ 1-^ ^iSl *]4? X\ 

M-El-vfl^ 714 sfl^i dT2£ ^7)2\- ^ « 0 >^ dT21- -g^H 

2T+5T 2fl€# 7l4tb ^ *fl^*lH ^>]^ ^-Hl-&|(150)^ «?31^S.H ^i^-(120HH ^ 
#^ I5pp7"h ^tfl^ trflo} d T2« 3^2] 6T2S, ^tb^. 

dTl,dT27> ^€ dTl-4 dT21- JL^^V ^ ^ «i^fl 4# uj-E}- 

M)^ 714 mm Ti^ ^Ei^^oj ^ q- El- 14]^ 7I4 sfl^i it.^ T2# A 7 A 
71-^a]71^a-1 2T+5T ^fl^d-S- 714/^fl^tl: ^ ^1^^ €-B*^(150)^ *lEj 
(130)^1^1 ^7} uflSl Tl, T2» ^^21 Tl, T2S. 

S. 251 ( a )^ ±7] p e °fl ^ xlEi# H-eHIjl, £ 25) ( b )^ ± 

71 sj-^l Pe<Hl 14-E- 2T+5T 2fl€5l ^Ej* M-Efifljl, £ 25] ( c )^ i7l Pe^l ^ 
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5T<H1 cflfV RF ^Jl3 3)tfl Xis.^ I5pp44 ^41* 44^, £ 23 (d)fe 4:4 43 
Pe4 44^214^ ^.^s. q-^^cf 

? > ^, £ 23 (a) ^ £ 23 (bH4 *r 5U^°1 ^ sfli=i4 2T+5T afl^fr 

7}^/*H>« ^* 7>44, 5L 23 (c)ofl^ <£ - oi = o] 447} °fl I5pp^ al.tfl 

#-g- 44^4, ojnflo] <HAlnflHel^(£ 22] (d))£ 4 ^3<?H1 ^^4 . 444, 

^ ^°fl4Tr 43^1 ^ 43 Pel- ^*Rr HI &44 2T+5T 3tfl^i-a- 7l^-tb ^ I5pp 

5> i 33 (a)^ 71^- 43 PvHl 4^- 4€3 44* 444:2, £ 33 (b)^ 7} 

4 44 Pw*ll 4€- 2T+5T ^3 44* 444^1, £ 34 (c)tt 4^- 43 P\H1 4^ 
5T<^1 RF *{SL2\ s|4 ^is.^ I5pp4^l #Jfl* 44\H4- 

» ^,4-1=- 43 Pw£ ^71 43 Pe4 4^7>45. £ 33 ( a ) ^ £ 33 (bH14 <£ 

*r 91^°} ^ ^44 2T+5T 7l^-/*lH 7H^, £ 34 (cHH 

*r 5^1 ^1^7> ^^<a I5pp^ 44^4. 444, 4^-4 

3 Pw ^^§^1 5a<H4 2T+5T 4€^- 4 4$'$- I5pp^c»l 44^ °fl 3)^3 7)^- 43S. 

• -1^4. 

> £. 43 (a)fe- 4°H^ 44 Pbw^l 4€- ^ 4€4 441- 444:a, £ 43 (b) 

• ^ 4°14^ 44 Pb\H] 4^- 2T+5T 2J143 44» 444:n, s. 43 (c)^ 4°14^ 4 

3 Pb\Hl 4# 57°\] 4t!r RF ^1^4 ^4 I5pp44 44\H4. 

l> ^, 4°!^^ 43 Pbw£ <34 44 43 p e 4 4^- 44 Pw4 4^7)-4 ^- s. 43 
(a) % 43 (bHH ^ Sl^-ol ^ sflEd4 2T+5T 44^ ^ 4l=-/4^ 
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7>*H.. £ 4^ (c)<^M <£ ^ ol^o} X]E17> ^ I5pp - ^cfl^-g- q-Bf-flC]-. 4 

2^1, t^^lHfe- wj-ol^i 3±<% Pbw ;g;gofl 01 o]sj 2T+5T sfl^i-a- ^ I5pp& 

^3-°^., 7)^H1 AV-g-sl^ # ^l-(Pe, Pw, PbwH ^E^l ^e} ^ 7l^-/7fl 
^ SUAJELS. Pw, Pe, Pbw o.^. ^sH?]^ 71^-*}- ^ *H!*H 

I5pp$r°l ^tflo] Al^o] Pw, p e> Pbw» Pw, Pe, PbwS. ^tb^. <i» 

Pbw=0.1mWS., Pw=4.7mW5. JL^Sj-aL,. Pe=1.5mW~2.5mW5. 2:^tr 4-§- I5pp&°l a?tfl°l 
$°\)*\ s)*^ Pe* ^^4. Pbw^-. Peb Jl^tr ^ Pw# 2^*lH I5pp&°l ^| 

cflol *l^ofl^ j^o] Pw# ^^*];cf. p e <4 p w # Ji^l-J!, Pbwl- 2^*lH I5 PP 

^O] 5|cflo] p bwl . ^^tj.. 

£ 5^:714 % ^#(Pe, Pw HL^ PbwH nfi <a ofls. 

.."^ aw. 

£ 6£] (aHl .SLA] 5} u]-^- ^-ol ^ ^K^^H^ 8Tw)-& nf3.^r £ 6$) 

^ 71^- S£ lift JE^H}. 7]^. 7]^- SKI Pw* ^ ^ «1 

*1] W>o]^^ s}-^ Pbw# ^_^JL ^)7} $X3- , ^ ^*fl 

3£ + <$r ^ €^ *f°Hl Tw°ll i4e^ 7^7}- ^-^1^ (multi-pulse train) °1 

91^. s*v. 7)^-s.o>oi]^ ^t] Pe7 |. ^^.^cj-. Tl^ % &L^3] ^ 
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% M-El-xfljL, dTl^r % Aj^o] AlH%=* M-El-lfljl, T2^ ^ E} S) ^ ^ S-^- 

^ ^X}JELS. 5. 6<H1 £A}€.W>^ ^ 71^- sfi^Sl ^P-^SI- 7l^Hl ^-S-tb BHW 

7]^-/^^ 5Hr Afl^ A]1g 714 -fi-^tK 

tiJ-bM, ^ ^ofl^ a]^ 71 sflBl^. p> 3# ^*Rr 

4^7> Ssj-S]^- A^o] T*'ol-^*m, 7>7} 71^- A|A^°14 % iELaM*- 
^- ^ UMBi Ali^cH]A-l 7H> ^O] A>^-S|^ ^ ^JEL^r ( d)k ) *K *1 H 1^ . 

WIS l^H^l £^3^ HlB 0^1 ^7} d«11^ Sj'tfl k^lS *)ltr)^§: ^ 

RLL(run-length-limited) i2JEL5.*| , RLL(1,7) A}~g-Al a]^ 7 1^- 3fl€£r ^ T(2T) 

$\ 5T^1 27fl Hl^r H T°\ Si^o-g. ^ ^rf. RLL(1,7) iS-EL* Af-g-*}. 

# 71^- nfl^l^ HD-DVD , HD-DVD Rewritable^ ^ Jl^£ 71^- nfl^H *fl^t!-Cr. 
SEth RLL(2,10) i^JEL Af-g-A] a]^ 7)^ sflHd^ T(3T)^ 6T^ 27fl S^r .ZL o] 

Aj-o^ T o} ^ ojcf. o] RLL(2,10) ^ = # ^l~§-*Kr ^ 71^- nfl^l^ CD^- 

DVD 7fl<i^ 71^. nfl^jofl Sfl^tVt}. 

I^^O^ ^A] C^]CH]A^ V}3_°\ JO] 2TSf 5T^ ^ 71^- 5^^^; ^) 
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<59> £ 70} ( a )^ ^ sg^o\ X\7^ u}-E}iflfe 7)*f dT2^ £sHl cfl 

^ sflU^ M-Ej-iflJL, £ 7<q (b)ir 7)s. 3flEi ja.^ dT2^ igsHl 

2T+5T sflEi^ ^Eil- uj-^Lflji, £ 7^ ( c )fe 71^. .a.^ dT2 £5H1 cfltb. 5T«fl tfl 

RF ^JlS] I5p P af^ ^rTlll- M-El-vflji, £ 7^1 (d)fe- 71^- sfl^d ^-i dT2 

<so> ^, £ 7^ ( a ) ^ (bHH ^ 5U^-°1 ^ sfl^az]- 2T+5T sfli^ 71^./^^ ^ 

^ £ 7^ (cHH ^ 5^ 0 1 ^7} s\±<£ nfl I5pp^ £ <t- 

Si 4. dT2^ I5pp7> s|cfl<a ^ ^§ *r 

<6i> £ 8^ (a)^r #*fl €^ ^IHS^ M-E^ifl^ 71^- 3fl^ dTIS] 

'i&SHI ifl^r ^ 5fl^^ X\B\^r q-Efvflji, £ 8^ (b)^ 7}^ ^ &± dTl^ ^Sj-ofl 
tflti- 2T+5T sfl€^ *lEi# ^Ej-iflul, £ 8^ (c)^ 7]^- jfl'^ £_± dTl £sH tfl*V 

<62> ^, £ 8^1 (a) £ (b)<HH ° & v *r 5U^-°1 €3 2T+5T sflli^ 71^/^)^ ^ 

%*£r «J*1*H, £ 8^ (cHH ^ Sl^l 71^ Sfl^i dTl» €^1^ "II ^7} 

^±.91 Al^ofl^ o^Al ofle^c o. o> ^ ojcj. dTl^ ©W^BS) 
7> 2^<H nfl ^ ^tf. 

<63> uH*l ^ 7]^- ^ ^-g- M-E^vfl^- 71^- T14 ^E]^ ^ u)-Bf 

' ^ 71^- aflU ^.ii T2^ 2T+5T 3flEi^ ^]El7> aI^^a^I 2} 30} T1 3j. T2 ^ 
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<64> £ 9tt ^tt 4^* ^*Rr # 7l-s- nfl*fl<£| 7>-g- £ms\- 

<65> £ 9 ofl 5>io^ ( a)-^ 71^-^- ^tb if ?m Pw, Sf 4i7i sMq p e , £f 
ojo^^ s)-£] Pbwl- ^^*>ul(901 #31), 2T+5T-1 2:^tb 7]^- as^oleflo] 

^ <8U=-i- ^l3.*>7l ^SfH t^^H(lOO)^ EfliE cgcdo) ^ E?fl(^7l/^ 3H«U«fl 
<2^*1H 71^-^4(902 #31). 71^- sflBH 7)^ 3H^ ^ H^-fr 31WJI 

, ^#^-(120)0)1 4*11 5T<H1 tfltb RF ^IJL^ ^cfl ^3Kl5pp)^- 3# 

tb4(903 #31). -i^^ 7l^ 4-^1 Pw, i/H 43 Pe, n}°Hi 43 Pbw<HH I5pp7> ^ 
i«#4» ##3W(904 #31), ^i«°l 4M# 71^- 43 Pw, ^7i 43 p e , SL^ 4 
43 Pbwl- S^*Vcf. 

<G6> -i-ol ; 71^- 4^ p w 4 4°H^ 43 Pbw^r J1^^>JL, ±7] 43 Pe* ^ 

^^HH s^a-I o^s* ^#^-(120HH I5pp7l- s|cfl^ol ^ nfl44 902 

#31 vfl^l 905 #311- #4 ^*b4. 3#£ I5pp7> s|i«ol £l^ ^ ^ 

Pel ^34 ^71 435. ^tb4. 4-g-, ^*<m ^4 43 Pe4, 4°H^ 43 Pbwl 
Jl^^l-Jl, 71^- 4$) Pwl ^i^^l s^tflA^I <a^S.H ^#^-( 120)^1 a| 

€ I5pp7l- 3ji«°l € ^4*1 902 #31 ifl*l 905 #31* ^t>4. I5pp7> 

^tflSJM 4^r *134 y}^ 43 p w # 71^- 433. ^*14. pHs|o Si ^ 

4 71^- 43 Pw4 ^71 4^ Pel- JL^S}:n., 4 0 1<H^ 4<jq Pbwl- ^3^-fl 

S^SflA^ ofl^H ^#^( 120)^1 Ai I5pp7l- ^tfl^o] ^ irfl44 902 #31 

905 #311 ^^tb4. 3#€ I5pp7> ^cfl^ ^ Al^o^ wH^i 
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Pbw« 4°l°li 4$j3. ^^*Vcf(906 #31). 905 #3HH 43* 2^*Hr 

<67> £ £ ^ofl ^t!" 71^- ^*Rr # 71^ nfl^j^ ^ 7 ]s. ^ ^ g). 

«] ^A] 6\]o\) 4€- H 1# ^Al^ -i^*>7lS. *V4. 

<68> £ loofl flo^, ^ 71^ 4tb sHll-CPw, Pe, Pbw)^: ^*>JI, 

^^W(1001 #31). <^7]*\, X\ig 71^-g- Sj-^lr^r £ 9^1 £.4^ w o V^<Hl ^l«fl 

^^^ 71^- 4^ Pw, 2)^^ r£7l 4^ Pe, 2)3^ 4°Hi 4^1 Pbwl- -£^> 
^ 4#*]44# 7}^ 4^-1 Pw, i§ ^71 4^ Pe, 4°H^ 4^-1 Pbw 

«• ^S. &4. . 

<69> 7 ]S. Sfl^ _3.il ^ €^ ^"|- 44^ T14 ^Bl^^ 44^ T2^ 

ji^^Vzl, ^ «i*il >-143^ AisH^-g- 44^ dTl, ^ ^i^l x]4j- 

44^ dT2^ ^^^H^i 2T4 5T* S^-tb 7]^- 3rfl^^- 71-1^4(1002 c^l). o^H, 
7}^ 5U## lB^Hl 71^ ^51 5£U, 4^ HSj^l «3^*fl4 71^-^- ^£ &4. 5Eth 
1002 #3H4 7]^- 3fl^ Tl, T2, dTl^ JL^s>JL, dT2# 7>^a]^ ^^o) dT2 § 

£33: * dTl-i: 7>^a}^ j^o} dn ^ ^ 5>].4# ^e) 4# #^-§; ^*fl 27fl5l 

• 71^- *||^ =L o]^$] 7)Wr ^ JS.^^ ^XHl 4- 014. 

<70> 2T+5T 71^-^ 71^- EeflA ^^.(U2)o\) ^Sfl *H49*IH RF # 

o^HHe] ^#-^(140)^ RF ^IJ:^ ^Ai^Ee)^ Sil^S-H. ^# 

-¥-(120)^ 5T<H1 cfltb RF ^!Jl4 ^1^ *!^# I5pp3bi- ^#tb4(1003 #31). dTl 
^ ol^HlBB^ 3#- ! f(140HH ^AlnflHel^ol nfl ^<5}J!, 2)^21 

dT2^ <a>|S£ ^#^(120)oflAi 3 #s} I5pp^ol ^^^<^ nfl ^^^>H-5- ^^Hl^^^ 
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°1 BE^r I5pp3jM ^«fl^i (1004 ^711), <H^°llHel^oi ^± 

&o] o>u|7m I5pp^l 2}cfl&o] c>qig dT i dT2# ^*1H(1005 &7\}) <H*HlH 
5}&<>1 ^^^ojji, I5pp&ol ^cfl^ol ^ ufl^j 1002 &7\}2\- 1005 <£4 
i=K **fl <H*HHiM3): 0 l a^^JMJi, I5pp&°l sIcfl^olTg dT 134 

dT2# ^^(1006 #7}1). 

^€ ^13^ dTl^f dT2&# 3L^f>\3L, Tl^f T2» ^t!r ^ 2T^ 5T# 2:^"*b 7} 
^ 7l^-t!-cf(1007 ^Tjl). 1007 71^- lB^oll £U, 

^ B^H ^ $X^-. 71^. sfl^i £.± dTl, dT2, Tl^ JH^l-JL, T2-& 7> 

^a]^ dT2 l- ^^tb ^ Tl-|- 7V^a]^ Tl^- ^ X\t} 

^* ^*ti 27)1^ 71^- sfl^i Ai(Tl,T2)l- ^^W. 

2T+5T 7)^s± 7)^ H^-g: 7fl^ ^^(112)^1 ^*fl *fl^*lH RF ^llf # 

^^VZL, ^]Ei £#-^(130)^ RF ^1^^ *lEi3bg- ^#*Vcf(1008 #7fl). ^E-l^ol 

^^^(1009 #7fl), 3]^3JM o>qig T l4 T2# ^*>t}(1010 ^7i)). xlE^ 
o] € nfl^l 1007 #7fl ifl*l 1010 ^7^11- ^*Vtf. xlE] ^#-£-(130Hl 

*1 ^lEi^o] J^^o] sj^ T i3if T2» ^ ^4(1011 ^Tfl). 

«H EflSfl ^O.S ^sHfr ^ SICK # 71^-A] 3^^o|eflo]^^ 

JIB^H 71^- a^i* tc>^o.^ ^ o^jl, CD, DVD, ^ HD-DVD f- 

9] 7)^ o\] tfl-§-^ ^ ^1 JI^JE 71^- a^o] HD _ 
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DVD 3HH&|-^ t)+3.°\ 71^1 ol-g.^ ^ oirf. jEEth £ ^£ ^*fl 7^ sfl^jif 

*g$\±r ^A] oflofl ^T^H ^Sfl*H^ <££^, ^#*Kr ^> 
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1] 

(a) ±^2) X\ig 7 ]sl ^q*. 4^o] EBfl^ a]^ 71^-^ ^1; 

(b) ^71 A]^ 71^- Sfl^ol 7)^ % 7]^- nfl^^Ei o}^ jeebBo} ^ J1^*V 
.13^ 2] 

*fll*<1 91°]*], ^7) (a) RLLC1.7) a=-A>^-Al, #71*1^ 7]4~ ^ 

•i- T(T^ 71^-/71)^ ^7l)<4 5T^ 27fl S^r ZL o]Aj-^ T cq p>h^- 

aflrM Si^H, #7) ( a ) ^HH^r RLL(2,10) i2J= A}-g-Al , #71 a]^ 7 ]^- sfl 

H# 3# T2f 6T^ 27fl H^r zi o]^-^ T oj 3-^-0.^ p>3.^ iillolis. 5H SZfe 2fl 

4] 
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*\M*M 5fl°W, <#7] (b) #3HHfe #7} 7)^- 3£fl^oil cfltb 7f|4 Aljrcq a 
71 » ol-g-^H 71^. 4^^- ^s^Rr S^i-i: ^SRr ^-g- ^ °-5L ^ 
13^* 6] 

^"71 (b) #7HK*r ^"71 A] ^ 71^- Sfl^^ ^ Aljr^ 

I^T 1 * 7] 

Stlol'H, ^"71 (b) ^HH^ >^7l 71^- 3|| ^Ofl tfltt *fl^ Ajjro} 

t^^* si 

(a) ^3 a]^ 71^- 2flE]* ^ 71^-^ ^^1; ^ 

(b) Aj-7] A]^ 7)S. s^o] 71^ % 7)^ vi\%}3.^ o]^ B^Sl 7^ o§ *J=«- 
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IQtt 9] 

*H8jM SZ^-H, #7j (a) ^HH^ RLL(1,7) 2= , a]^ 7l^- sflig 

* T(TtZt 7l^-/7fl^ ^7l)fif 5T^ 27fl iE^ ZL ojAj-oj T c] 2-^-0.5. n>3^ 

rMM^S. &i=. sj)^ oj-g-^ A^ 7l^>^ m^SLsL ^ . 

'ifttt 10] 

(a) ^HH^r RLU2.10) iS^L a}-§-a1 , #7) a]^ 7^ sfl 
' 2)^T2} 6T^ 27fl S^r n. ol^j-o) T ^ ^^-O.^. P>5LSf i^H^S 5)0] ol - 5£fl 

11] 

12] 

^118^1 ^^H, Aj-7] (b) #7fl^ 

(bl) Aj-71 4^ B^l # 71^- Jl^tl H^<Hl 71^-51 7l 

3fl€^- t-H^SIH 7 fl^ *fl^-sHr #7fl; ^ 

(b2) 7)J=- 4^, ti>o^^ 43 ^ ^71 27^ 4^^- :a3*Ka, ^> 

o] SJ-^S-S ^7ll# 5£^V^ 
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[3^8" 13] 

*fl8*°fl 5tl<H^, tf?) (a) #7fl^r 

(al) W 5§ 71^- sHfl, If ^ sMq, 

[^T 1 * 14] 

•*fll3^ofl <#7) (b) 

(bl) #7l ^ # $13 <3^-g- Ji^^l B^l 71^^ 71^- afl 

(b2) #7l *fl^ a]J:°} <a^SH» ^tfl #^3M: 3#*Rr #3]; 

(b3) 71^- 4^^- *H<H^ ja^ra, 4^* ^ igiflvflofl^' 7>^ 

41Jl°i 3.7)7} ^cfl *l^Jt:<y*l« 4#*}^r #31; £ 

(b4) ^71 (b3) #3HH2l ## ^47> ^3JM c>q^ tf 7 ] (bl) ^ ifl 

*1 #71 (b3) #3l«- #4 ^tfl *l-i£3M# iTl 4^1- 4i7i 

15] 

aflU^JI 9X°]a\, #7l (b) #3l^r 

(b5) W>°H^ 333 ^7i 4^1- JL^JL, 71^- ^ U^vfldfl 

*\ 7}^}^ #71 ^ Al^Sl H7171- ^tfl ^St^l* ##*Rr #31; ^ 
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(b6) ^-71 (b5) 3:74HHs] HAA ^tfl ^4&°1 o>q^ a o v 7 i (bl) ^) ^ 

*1 ^-7] (b3) #4 ^WjI, ^Cfl ^4&°1 714 33 
3 714 £3*Hr #31* 3 itf«Hr « 0 v^. 
16] 

^15%H1 9X°]*\ , ^-71 (b) #31^ 

(b7) 3^m^\ ±.7] sM^s}- 714 sMq» jl^ji, «}°Hi 431- ^ ^^vfloii 

7>^^a^ # 7 } ^ a]^o^ H7l7> -^tfl *14#S!*HI #31; g 

(b8) ^-71 ( b 7) ^H^Sl ^cj ^7}- ^tfl ^l^^ol o>qig Aj- 7 ) (bl) #31 Ifl 

*1 #7l (b3) ^1« w>4 ^*S*>^, ^tfl ^14^°1^ °H^1 tiH^H^ 43* 33^1 
4^5. m^sHr M « cl H o^ . 

17] 

^i8*^i aw-M, ^-7i « 0 >^ 

(c) ^-71 (b) #t1HH 43** ^1^ 714 3^ 
714^ #31; 

(d) #7l 714 2fl^°l 7l4€ # 714 n fl^ll- t-WM ^ *ll^-*Kr 
#31; £ 

(e) #7] 7fl^ ^Jro} 3711- Ol 714 2fl^* ^3*Rr #311- Ci 3Lf-*Kr 
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18] 

i9] 

20] 

..^ ^ aihh^-i- 7}^ ^ ;m*Rt 3^- ^ 

21] 
22] 

^21%H1 9X°]*), 
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23] 

^7} (g) #7HH^r <#7) 7®*& tl3L2\ 7)B\&o] nfl ^Ej^S) S.^. q. 

24] 

(a) a]^ 71^- sfl^ 7l^>^ ^7)1; 

(b) #7} A] ^ 7]^- 2flB}°l 71^-^ # 71^- nfl^ll- *fl^H *1H ^Jl* *H^*Kr 

#31; ^ 

(c) #71 7%*$ *\3L°\ 3711- ol-§-*><^ 7}^ sfil^ ^7)11- i^>^ « 0 > 
25] 

*ll24%Ml ^o^, Aj-71 ( a ) #7lHH^ RLL(1,7) 53.EL A>-g-Al , #7] A^' 7^ sj) 

2^ T(T^ 71^-/711^ ^7l)Stl- 5T^1 2711 SE^ H ol^T-o^ T o} s^-o.s D }a. 

^ ^H^S. £lO^ Ol^ 3flHi# 0]-g-^ Al^ 7l^>^ ^-fr ^ «^ . 

26] 

*)124%M1 91°]*], #71 (a) ^HH^- RLL(2,10) ia= a>-§-a1 , aJ- 7 ) a] ^ 7^ sfl 

H^: ^1^- 6T^1 27fl Sfe o)Aj-o) T ^ d}32} ^H^^ s}^ o}^ sfl 
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[^■% 27] 

^24%H] 91°]*], #7] (c) ^3HHtt #7] 3.7]7\ ^cfl &mk<£ nfl 

28] 

^24%H1 

I^T 1 * 29] 

^28%H1 ^7] (d) ^HHfe <#7) t%*8 AlJ:^ oiA.}tf||HSM 

IS SRr y o V ^. 
30] 

(e) -8-71 7fl^ *\3L2) 37l# o)-g-*}o} 7)^- sfl^* £3«Hr 3 

5. ^ . 
1 3^8- 31] 

^-7] (e) ^HH^ ^-71 7fl^ Al^^ ^lE^ol ^i&<|} Ofl ^ Bl^j) |ao] S.^. 
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32] 

#7l (e) ^tHH^ m$ ^lE^ol 2)^<|3 nfl igE^iS} l+ 

[^n 2 -^ 33] 

(a) ^ ^ M"^^ 7]^- SflBl iL^S} ^E]^ ^ M-Ej-^^r 

(b) #7l A^ 7141=- Sfllgol 714=-^ # 7l4f nU^l-i- ^fl^H t.])^ *fl^Hir 

(c) #7l o^HHem 3#*Hr #31; 

(d) #7l ^ AlJro] = * 3#*Kr ^7^1; m 

(e) #71 (c) #3HH 3#£ *fl^ #51^ ^AHlHel^ ol-g-^><^ aj-71 *113 7} 

^ Sflll Ail- %^*}JL, #71 (d) #3HH ^ ^J^Sl 37l# ol-g-^>C^ #71 

^14 71^ 3fl^ A^l- ^*Rr #7fl» i^^r «o^. 
34] 

*H33*<mi sdw*i, #7l «^o. 

(f) #71 Tfl^ Aljr*^ ;g#*Kr ^l; 
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(g) #71 (e) #?1HH ^€ ^13 ^ *D4 7)^ sfl^i Ai* JL^jI. #7l afll 

^ ^12 71^- sfl^i ^ i^sl x\% 7)^ 7}^}^ #31; £ 

(h) #71 (f) ^TlHl^l 3#€ *fl*3 ^tf-g- °l-g-*H #71 ^ ^12 71 

SJ-.jfl^ IL^*- ^*Hr ^^1« b) i^-SHr H^. 
[%^# 35] 

# 7}^/*v& #*h sa<>i^: 

i^^l Al^ 71^ Bfl^^- *>M- 5E^r zi ol#£l B^Hl 7l^>Jl, #71 % 

71^- npflS.«-Ei ol^ H^Sl 4^ Jl^tV tb H^<HH T-fl^Rr & ^ 

#71 ^ #SS1 3711- ^#<5Rr *fll £ 

#7l *fl-$ #J121 371* o]-g-SrH ^^Sl 4^1:* ^^Kr Al^ep 3E|e]| 
[3^* 36] 

*fl35lH ojo^j, RLL(1,7) 3= A>-g-Al, #7l 7)^ afl^^- TCRr «lH 

#3)2}- 5T21 27fl ZL ol#sl T^l "-MM^s. s)o] oi^ sflEH^- o] 

-§-*Hr ^-i- f^AS ^ #*|. 
37] 

^135#<H1 SUcH'H, RLLC2.10) *}-8-*l , #7l ^ 7^ sfl^^- 2^ T ^ 6T o] 2 

7fl ZL o}#^ T cq 2:^-0.5. n^Sf ^Jfflo)^^ s) ol^ sfllgo- o] -g-^ ^-g- 

^^.S. §>fe #*1. 
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38] 

*l|35tN 5U<H^i ', -*7l ^ t e^ ^. 7l 7 |s. cfl^v ^ a]^ 

[$^* 39] 

^135^H1 Si<H^i, 
[^t 1 ^ 40] 

^139%H1 ^<H^ ( Aj 7 ) Al^Efl 2E|^ >£ 7 ] a^ 7 }Jg. sflTgofl cfl^j- j,J|^ Aljr- 

^WRr S7i# ^*Rr ^# ^HSjLS. ^ 
41] 

*fl39*cHl X^l, ^71 SE-g-e^ Aj-7] A]^ 71^- sfllH cfl^V ^ A]Jr 
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42] 

^139%H1 5^*1, ^71 Al^ufl #7l a]^ 71^- ^^ofl cfl*V 7fl^ 

[3^* 43] 

^139%H1 9X°]H, <#7] Aj^ej 2E|5)H ^- 7 ] x\q 7}^ sfflifH tfl*V *fl*3 Aji 
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